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(57) Abstract: 



COPYRIGHT: (C)2000,JPO 



PROBLEM TO BE SOLVED: To provide a nonelectric 
light switching unit whose cost is relatively low and 
whose operation is of a high speed and sure. 

SOLUTION: This device shows an optical matrix switch 
station 1 in which plural light switching units 5, 15 
are mounted for the purpose of switching a light beam 13 
from one optical fiber to another optical fiber and 
includes a biaxially movable mirror 29 in each unit. A 
mirror assembly 41 is manufactured from a single 
substance of silicon and there are a frame part 43, an 
gymbals 45, a mirror part 47 and a related hinge 55 in 
the mirror assembly 41. The central mirror surface 29 of 
the mirror part 47 is directed toward the selected 
direction by using magnets 53, 54 and a coreless coil. A 
micromirror assembly package is manufactured by 
hermetically packaging the movable mirror and related 
magnets to a header together with a control LED and by 
attaching the package to a brancket together with the 
coreless coil and the assembly package is attached to 
the respective light switching units 5, 15. 
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«^tr>fc-&tf. r©aSH©±fC«OSS:3l#l , t6fe«> 
»C zi©^?fB|©M »J Kl#tf S'sy ^©Miafifih®tC-f > 

^•iriitt, ^ihss^fii3-r-sf£;*fe«t^©s* : & 

^A*fc«-e©fa©MWt#WWli, ^©^SfA'^^r 

-^•©2(s:^Ml^©^T©ae©i|ia3itC^W^U, M 

£ L<&v v«B©*ai#xfiatt* fel«©«i©3SK©IRI 
[0 0 13] &e>-o©$f$itCj:*U£ Z.©^^*^ 

[0 0 14] LEDfe<kt>*^5-*l5i«s$:^t/, JitCtJi 
l|3Lfcy-K7U-i*S:*©£$Hl*3©^5y h^-A_h 
co^rttcS^, -lE-titcBJ^tWSo JB££*©5 9-feJ: 

[0 0 15] a&n>fA««fiiaii#&ffifflU »*b< 
oTZl©^ ^-BPS:-?-© 2*aT'mM©^lHl{CllfKfS„ 

fe-WW, i3J:tfi©$9-ilB£t#i:«WI"tS. 

;i/©u - his&z:©7 ^#i'^';nas&>'^-*^^c^Ba^^^• 

e>©^">v 2/3.^;i4Sfi©^^-r A^fll^iS: oJtBtc-r 
s= itife©ai>3-f-n/>K^>»*. r;i/^-^A*feii 
*©flfi©ififBIE«4tmT?f^y. a**v^8»S:l»<fc 



(6) 



S„ z.<H^*tv Mi. %a.-vY)\V*Jy>fhmM 
u, ^^©/Ntf^ywu ^©t^-r-k©^^ 

[0016] »c*>"5-o©«8»c.Mitf. ;me><D2 

4>=K;W*tr:4i, -^ti^Sr^^'y Mc&#W£i:£ 

Eiii!&/N-*;*±©^fcA 0 y Mc^ffltf-rs. £©& 
t% ^©v>f * a s 5- &3s£ici«!»K?£S. ^ 

^ra-ts. *K:^a>f>i^«y©a!SiBW&f»B»tt 20 

6. #|^©*©«l©BWfcJ:a*I&tt. 
[0 0 17] 

[0 0 18] Bail*. Utt<Z>sra?fctttf*3fcxWy^3. 

-^3>C3H7fM:SU Matfflfcd-'^S 30 
- i7f<*i>\ Steffi U fcJtto-efcttlttft i #t?S So 
^^©x^y^-y Mi. /v?5»yitcHJ£bfe 

raw*, ^r-f/^-^n lo&mtM&yyi 

5 rt©^LfeB*fl«K3M«ftf. ^77^ tVr—fto 
7 SrlH^lC^-f y*- 5©A#5*>$WK:BISIrt"*. 
3fcflHJl 3&>r-^";H 7©ip&e&U 3fc*>f<s»^:2. 

-oCDJS^Lf-^^^^-y h'MftW. *©3.— v 40 

[0 0 1 9] ^-pffi&^^-tCfcoTfJW-rS^-A 
jtf. -©t^-A©sm«T*^SAtt^Tii*©g®& 

ii, $swft±tcMMsti^tr-A^ 1 ^m^ =y-\z£ 



2000- 10029 



10 



[0 0 2 0] ZL©^^, MCfcoTfei&S 

i&S'>scf SJ;e)lc®ifb1--5o EI2T*#5«fce>lc, ft 
>r->0H 7*^iS-rS^fcf-Al 3£ft;W>y^l 5 
F*KC:©tfWfc0$e^-2 5lCJ:oT, S^ST'-?-©W 
*fcli«SHraMI3«S:3S1^I»5 5-2 9 ay^^SM 

?Z> 0 S5-2 9li, ^|pJ-rSM«2 9' . 2 9" © 
Mfe»*»T, 3fefcf-2» 1 3 tt. SttSLT, 

1 3* , 13" /\JK#S*l6. 
[0 0 2 1]-i©»lBB»5 5-2 9ti. 3fe»«:f£*>fc 
tolCSSfifg^SH-rS. -Bffi&ii5-2 9li, 

1 3SS2a->v h±©nJtt^5— NrIW*C14:JCJ:o 
T. ft^£#££&tC^©ft*^y^-->y b©fa 

fl[T»stffii#a*i*. «2«f»$5-«:i»m*-5ii:K 
iot. z:©^-A©A£f#ti. %imi%^ 

So 

[0 0 2 2] mi bJ»5 5-2 9JC|WKLTTU-«K: 
JfctfWfe L E Dli, BlTKBte*** «fc e> tC, 1 8 

U-©LEDfr&©JJfl«lKi. t)^-offll«Lfe77 

>f ^©iJfiWBsisrtTf®^ Amass 1 oo (eii 3) tc 

*pB»*9-©tfel»i. iWOJRBWIWBS, l 7 7, 

e>ic #LED*»e.swfeas«ifc«i55-^&©*« 

[0 0 2 3] El 2 (C^rT 5 5 - ©ilSftli. — o©3*ffi|*J 
©Stt&^fj^. H25p®©5 5-©Mi&t)-©^H'^ 

i-omwz^fr. uTizmw~tz. 

[0024] $9-*BSWMi (®3) li. s/un>© 
<k e> J5BBfttj«©##^ C>#5 ©AW* L < . MP S:^ 

^©BBPC^J-flHWRy^^^W* 5S:S|l*|3 He 
(tt^e»9 o° ©^2f|3 5±©t>j;g|$5 5-es;>^;i/ 

BP4 5 ICSl^tl-J-S. ^ 5- 2 9 li, *©±BtC#® 
1 0 0 5 ^ n iffflKDi/- h»W)S$ © 

fe«»n«i©**6"C»i*s««©fiy 

i©t#w©j«*S:i»<fe«>»c, - mmzmm-tZo 

[0 0 2 5] ^l*f©*^®fS5 3 &«2ttJC»oTy 
yA)\ffi>4 5 IC5£#W, ^ 2 tt(D&J\MG 5 3 $: ^ =y- 

o©ta*a»©HyK«#ic##u -t 

tiK:J:oT«iW3J:l«ia&T^©IW»S:l»^fc«>^ =& 
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4 l<©±®lCJfcttttfc±®?55 3 ail, |1I^C^©^5 
-JHfifla&fnBWRtfttfc. $£#)LfcT8£55 3 b©*! 
&-£&©##* 1^. #JH©flg5tt. H6JC7K"tN/S 
ffiBB®OD«ke>lc, oSEKClfflWS. 4ffl««KBK:(i, Bf 
S©«&K^cttoTtt**»o^iatBfcH»tf* 
y, £TfflH«fc±K. Sfcl42j5a©|Stf®ft-t: 

ic, 2|B©WSS:TK:, *fcl*3ffl©HI«*:-tK. l]|B 

©Hffi&TKfS. 

[0 0 2 6] *;>/t;U»4 5&hl>y55K:J:oT7l/ 
-ASH 3»catf*»S3i:CJ:oT, »1*3 lfl»J© 10 
5©aMfr#*fc&S*U 57-§4 7S:t 

t, f&2$0J3 5nyici©s;>^^lwc*tt*§9-» 

©5!I&j!>*f#e>*U WCJ:ot?5-»4 7©^o©S 

[0 0 2 7] 35HlififM l©Hi|HI*fctt , W!£ficR 
5:, EI3<Z)i|igA-AlCj:SZl(7)i!ia5i^<Z)WT®ia-efeSH 
S?>/<^»4 5fe«fct;/*fcli7U'-ASP4 
3 £3&5i©. Ml 3 5Jfy©^-8P4 7©tSii£ft®5lC 

fcBn»3rt-j:-5Kjavr. 06ii. BWCaVrffldSia 20 

©, 5 5-«Bft#4 ia>*l8HaBfe5Vr^. 03(7)«SB 
-BlCfc*. 71/-ASP4 3fcSStft«)tt3 ifl»J<©y> 
A*MP4 533*^5 5-»4 7(Oia*sS:BI7JC^Hre« 

-t«ke) ±aa©— o©n«t>©4 5-»4 7©5 

7-29 <D$&&<D\B!m** -V^-V btf'&gt 

[0028] Kyi?5szm&&iMm t t i <»W}mm 

©IKK«>«IBC«!o-C^h'y^5 7S:«W*. 3©,& 30 
T\ i©^ -m&ti&>J$-2 « 1 0 0 5 ^ D ><D*- # 
T*&£#, t: > S? 5 5 tDiplti 105i?a >©:*-#•£& 

BPt>$fi3 11C 9 0° ©i^©®ft)IiillC*fLT'&gH"& 
fc&lC. ^W^bBH 5±©tffilUffi6 1 fc«ktf7 U- A 
gp 4 3 _h©&PIffi 6 3&#k>y5 5 ©lBWUCfl* y . - 
jRM(C|fl3 1 ffi 6 1 *5«fctf 6 3 14. jg 

ftL*JB& flflhLTl 0S?D>, WSIl/t 

V**. BSrt3HH[S:^as<"r*fe«)C ®6 3*»61B6 1 4( 
©^NW^SSH 6 5 ft 5 5 * D >g©ffiSttoBRl/fc 
BBWCfl**.' fcb3H3fceK *©<ke>fcg£2£ffi6 3ic 

h y Aft ^ 9-i3J:tf 5?:>/</waKtt*. 
[0 0 2 9] Z.©^©*^ — 3©8&%©$tBlC«}:ft 

©«t-5^t:>i?5 5©— oft^tWt'&SEIl 0t*^5 

«fce>ic, «nw6 7j6i<s;>; , u«4 5^e>7i/-i*»4 

3 -o©BP^5:-ii«lC a y * LT fc > 5 5 ft 5 
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T', Zl©WaP 6 7 Sfo 1 1 CSV* J: 3 KRW8JS: 

[0 0 3 0] |g3ft#H8UT. UWC#tf 

[0 0 3 1] TiJ|&$5-*BiMM 114, Ell 2«J^bH 

y $f 8 1 ©£p 8 1a -^v # 8 1 14, 

afctm, WU*. tt**-rW'!r-5>©*&tt-fe9 5<v 

j|fii£{£4 1©71/-ASP4 3 &SWS5fi5RI 8 1 afttCflE 
ofc, J»HK:#tf<&ttI8 1 b&£-*-«. J£M8 1 cl4, 
«D8 1 bfr&WBfU S?>^;HB4 5 fc<fctf^-S4 

7 imtttb fcM>©BWH t: < « * 8 1 d 

8 1 c \Z%m.OMfc 5 3 fcaWlbTflsMU T88P55 3 
b©&&©3BSMKR9 : G: j &*.&. < tf * 8 1 d ©HBP©* 
#$14. i4x&ffll^©aia«(i3»»«:i ! lF+» , JtB**^ 

w/K«<*b*u as ie«:^ffRiffi<fe»y#<. m 
i4i 2 5 s^a^c-r* 

[0 0 3 2] iti&©«f5©feft©flS6>BWBaiJ*. 

7 ^yh8 5±lC®l#l't, **l**l©<tS*8 1 d fc«fc 
t)q^55 3il^ij-rs„ ifflTK^fe^tf^^vh 
14, Sa^C^. fcJ:t«ftK©J:v^aa*«». 

WiHiT^/^— I'ATffPS. itl&©ffi'03>fM4. m 
©*^&Wt»fiS^©«» i fe«oT*<. 3©3K^> 
14. «jp©«*«:«o-C^5 5-EI«KS:»Sfeft^ ^ 
^3>fA*«ffi**«^ 200^^a>ic fit 

5 5 3 {Cjfi^5 < J: e> ^i&a >f 8 9 ©±38j 

8 9 a{cS%ia<IEe$tvTVN5„ 
[0 0 3 3] «jit»7-f-Vy>yA-*^8 7S:i© , 7 , >f 

^o?7 -isasi^N' >v ^ - ^ 9 9 ^©^^cs^^s© 

fetfXCMtt, fO^^^-r-A (HI 31C1 0 ^ 
I ©ggj^©fcfelC-iS§tC3 * ^ 9 9 5 fcJfctf Wfc, ^ 
\s*i/zf)\m%,Z 7 Sr-Srb. J£*l^tcMP 8 7 b fctfs 

y, -e©*tc>K^> 8 9 3>f^/y-MR9 7 

ft, 01 5t5cV^L/EI1 6lC5V3"«fc-MC, 107^*^ 
;Ma»±©3>a&M^-^t-*W»6. MSt©^^"- 
Ftf>7 9 ftflB8 1 bKm»tc7UZl&.m% 3©ffil©± 
TC#tf*. ift&©*V KKT>©±»«: 'J ~ K»» 
7 7 £J:oT Wen©**/** K75a~75h (HI 
1 2#R8) ^«§^U T«T'«^-*^8 7_h©^tl 
*Tl© h Is-^Zim-tZ. LED7 1 a~7 1 dftSfe 

5 jtM)f«<i«^otSfii7 5±lcM£T. ±ic§6lgr 
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ED7 1a~7 1dli. h^W?^*^ 
10 0 &&oT3fct?-A 1 3 ?:ffi]WSfe«){C^S«ke) 

IC, ftffHfttffiS, 1 7 7, 3 4 8^CgB«anTV^ 

[0 0 3 4] -S.#4*- Ktf>7 9/\«)«^^5:-r 
S i:, fit 8 3 fc'vy #81 <nM%M\z.mtfttXgM 8 1 

r>f m^b nc^r-rs^-f^--Ftr 10 

y 7 9 £ jtf9**W* feB3BSBW)ii5» <fc e>&. St 

4 5fc3 9H»4 7fl!)|ffl©IBI«t4. ^ea?«*J%«:iBW' 
[003 5] ^^--Ftf>7 9i:/N-*^8 7<D^ 20 

tft#49 3 T*iimT*?i£f LT 3CDV^ * D 3. ^ -jffl&ft 

[0 0 3 6] #IC0 1 7 &#fiSL/T» V-f^D^-ilfi 
StffcrW^r-y 9 9 Wftft-f^iTV V 8 50>tSPQS 
^lga3J:lf^>f y^a.-^ M50S1 6 

#fa&-£*>-fr5. JmVff?*? b 8 5±(C»&*M&© 30 
mVk&fctZ>'% 1 ©WlftTtftf 1 1 0 7 £ <fctf 1 
0 5#, ZL(D^>f y*f-ZL=.*j h<Dl£gl 6±tC. -t*v£ 

cDM^-rs-r- rc®i o 3 fcitn o i i:-tti*ntssBi 

-f So flU-ftttf jK/I/ M 1 3 *-f=y>TV V 8 5£>?L 1 1 1 

W, V-f 9 O <5H?fii£#Ay>r-i? 9 9 &)fc*>f 
a-.y h i 5 ftlcBMrtS. £ft&<0t8fiT*-*a*fcJffi# 
2^m?<£IE5ifc^& ; kfc | 3U — ##/H» l l 3ife 
mc-tO^fS-rS^^^ h 8 50JL1 1 l£J:tfgl 4( 

[0 0 3 7]-f$B3S6fiW&Bll Wttlfl 
<Z>*^fiSS 5 4 #5 5 -854 7 ©TflBCD'fcfcK**. S» 
jfia-f^8fl a~8 9d«U 03&^L01 2©*SSW 

UT, SttiSi»JK:*tt3 I33<ktf3 5tc»35 5-aM> 

^fc^Tsfefcoasfcawfefl 5 * «fc e> tca&fiucw* 
•ess. 5 
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[0 0 3 8] i®^fe*®^«*FaSa6WK:BB^T 

'vifrfr-frSPKU, ftfflT'SSo Z.(D&X\ H5V**4 3 
.-f/l/ffiWcBBiLT, UWSllOOUffl^vJ/a^l/ 

^j3£t)«£:£T^&6©tf-©S0T*i&5. 
[0®©ffi#fcfy8] 

[0 1 1 — o©3t^>f >yf>^--y h feTK-t-yw-f 4 v 

[0 2 ] 01 Uj5V*3fc* >f «y ^ > yn=. -y h ®— 3®« 
B80T'&£. 

[03] 02©;*>r y^a— y h<Z)^ffl1--5^^-Sfl3i 

[04] 03(Oi®A-AtCj:S»t®0T*&So 

[05] H4CJBfiK-r<BE9T?»aW. ^9-*BS£f*<05 

[06] H3©»B-BJCJ:.&«fflBHrc**. 

[07] 06IC«1-S0T'&S^, §9-*BSt»«)S? 

[08] H4®»E-ECJ:*Sfc*WfiBBrT?, 

[09] H8®jt*«wiBre. ®rt^hf^®-»fai« 

[010] 04CO«SE-EtC«kS»T® 5 Pffi0T% SSi* 

[011] 01 OKiJBBl-rSHT*. BKES:^Iil^'t*fc 
[012] rOD^^oT^ofe^-Y^^A-y^r- 

[013] 01 2©i!!gC-ClCcJ:SBff®0T'fe-S>„ 
[014] 013 tCUStet-T S0T*. ^ 5 -JUBAfls® * 9 

[01 5] 01 2(DSi|D-DlCj:S»T®0T'&S. 

[016] hi 5taraa*6Brc*6#. ^^-sa^^ 

[01 7] ^'f >vf ^^-'V hA--y-!r-y©Af ^ 

[018] >yf3.^>y h®<iiE^©, WLWV>tz.&> 

[01 9] 01 8©»F-FKL.fc<&. ^^"f^a.r.y 
) hCD±SP©»tS0T*feS„ 



(9) 
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[m 2 0 ] m 1 9 IC^1-£0T'&5 tf, - ^ 

-ft&fitffctf) 5. ^ -gl$<Z>[§Ji&5:^. 

5 3te^.^f v^x.—v V 
7 3H67r-fA 
1 3 ftt^-A 

15 )t^-f*;f^ «vh 

16 JS^ 
16a fc£?L 

1 7 ftpr-V* 

2 5 

29 nlfil^^- 

3 1 ftl* 

3 5 

4 1 
4 3 
4 5 

4 7 
53 

5 3a 
5 3b 
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20 



16 



8£5 
LED 

h^— A 



54 

5 5 

6 1 
6 3 

6 5 

7 1 

8 1 
8 1 a 
8 1b 
8 1c 
8 3 

8 5 -f^frvV 

8 7 yi/^ri/Zf)VmB 

8 9 3-f;wiiai£^ 5i<tf> 

93 mmn 

10 0 
10 1. 

Ill 

113 



10 3, 10 5, 107 
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U 25 
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